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We> Toe British Thomson-Houston 
Company Limited, a Briti^ Company, hav- 
ing its registered office at ■Crown, House, 
AJdwych, London^ W.C.23 do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
whkh it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

This invention relates to luminescent 
materials consisting of Ba, Mg, Si, O and 
Mn with or without chlorine, the Ma being 
present in a smaM quantity and serving as an 
activator. 

A luminescent material, accordiiig to one 
feature of the invention, is made by a i»ro- 
cess whidb consists in heating together at a 
temperature of between 1040° C. and 1060** 
C. in an oxidising atmosphere an intimate mix- 
ture o£ BaO, MgO, SiOz (or comjpounds of 
Ba, Mg and Si which under the prevailing 
conditions break down to iproduce the desired 
reaction oxides), and a roanganese compound3 
with or without a source of chlorine for a 
period of at least one hour and then reducing 
the resulting product to .powder, the mole- 
cular proportions of BaO to MgO lying 
between 3:2 and 1:2, every molecule of 
BaO being associated with between 2 and 3 
30 mols of SiOa, and every mol of MgO being 
associated! with between i and 1 mol of SiOg^ 
the molecular proportions of Mn lying 
between 1 and 15 mols percent of the total 
BaO and MgO. 

According to a further feature of the in- 
vention a luminescent material consisting of 
bariimi-magnesiumf-silicate activated with 
manganese, is prepared by heating together 
at a temperature of between 1040® C. and 
1060** C. in an oxidising atmosphere, an inti- 
mate mixture of BaO, BaQ^ MgO, SiOa and 
MnCOj, and then reducing the resulting pro- 
duct to powder. 
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A further method of preparing a lumines- 
cent material consisting of barium-mame- 45 
sium-ahcate activated with mangle 
according to the invention, consists inpre^ 
parmg a barium di-sihcate by co-preci^ia- 
^ solution of aqueous ammoniac^ 
m(Ull>, and alcoholic tetra-ethyl-silicate, 50 
mnmately mixing the precipitate with MoO 
SiO, and Mna.4H20, and heating die i5x- 
ture m an omdismg atmosphere at a tempera- 
ture of be^eea 1040" C, and 1060* cVfor 
periods of froiii 1 to 12 hours with intermedi- 55 
ate^mdm^ between die heating steps. 

The resultant material may also contain 
a smaU proportion of chlorine arising from 
the use of MnCl. as the compound from 
which the activator is introduced, the use of 60 
the chloride of manganese having been found 
greatty to faciBtate die formation of the 
^^^^ ^ Alternatively, a mixture of BaO, 
MgO, Baa, SiO. and MnC03 may be used 
In this case the chlorine is suppHed by BaiCL 65 
which has replaced some of the BaO above- 
mentioned. Other sources of chlorine may 
be used sudi as NH^Q, MgO^ and the like. 
Out these offer no advantages over BaCIi. For 
convemence BaCI..2H,0 may be used. Other 70 

Mn compounds which do not adversely affect 
the phosphor may be used as die source of 
iVin. 

The .preferred luminescent material of the 
invention consists of barium-magnesmn>-sffi- 75 
cate acuvated with manganese, the molecular 
proportion of BaO to MgO bemg 3:2, said 
material contaming no otiier constituents 
^ « dafbl© 

impurities) than 
«K!ess sihca and dblarine, chlorine (if present) 80 
being Lnuted to 0.1 per cent, by we^t, of 
the total material. * 

The colour of the radiation is green when 
excited either by cathode rays or by lone 
and short wave U.V. radiation, and little of 85 
no phosphorescence is produced. 
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The material of the iavention is conveni- 
ently pxepaicd by heating together an inti- 
iQate mixture of a .precipitate having the 
approximate formula BaSi.Ds (hereinafter re- 

5 ferred to as the barium di-silicate precipitate), 
prepared by co-precipitation of solutions of 
aqueous ammoniacal Ba(OH)2 and alcoholic 
pure tetra-ethyl-silicatc, with appropriate 
amounts of MgO, SiOo and MnCl2.4HoO, the 

10 last conveniently as a 50% aqueous solution. 
The heating should be effected in. silica cru- 
cibles in an oxidising atmosphere for periods 
of 1 to 12 hours at a temperature of between 
KMO** C. and 1060** C.^ with intermediate 

15 grhiding between firings. 

The barium di-silicate precipitate^ consist- 
ing of BaO.2.4 to 2.5 SiO^ which may he 
partly as a compound and partly as a mix of 
BaO H- SiOj3 or nearly all one way or the odisT, 

20 when fired^ produces the compouad BaSi20ij 
with presumably some excess SiO^ either in- 
corporated in the crystals or as an intercrystal- 
line admixture. 

\<7hen a green-luminescent material is de- 

25 sired, the range of the content of manganese 
based on the use of MnCl2.4H-0 as the 
source of manganese preferably lies between 
1 and 15% molecular reckoned on the total 
molecular content of BaO and MgO. The 

30 preferred amount of IVLaQo.^HoO should he 
between 4 and 5 mols per cent of the mol 
total of BaO and MgO. For a red-lumines- 
cent material^ approximately the same limits 
apply, but the optimum amount is less criti.- 

35 cal. 

When the green-luminescent material is to 
be .prepared, the best results are obtained 
witb a high BaO: MgO molecular ratio, 
3 BaO:2MgO giving gpod results. 

40 When the 3:^2 BaOrMgO mol ratio is 
used, and the "BaSiaOs jnrecipitate " above- 
meniioned, the amount of Si02 to MgO lies 
between 1:2 and 1:1 on. a molecular basis. 
High proportions of SiOa may be nsed, but 

45 this has a deleterious effect on the lumines- 
cence. 

histead of the "BaSi.Og precipitate", 
appropriate amounts of BaCOg and SiOo^ or 
BaCOa and sihcic acid, or other suitable Ba 
50 compounds may be used. 

When BaQ::.2H::0 is used as the source of 
the chlorine, the amount of " BaSisO^ precipi- 
tate'* replaced by BaCls-ZH^O-l-SiO; should 
not exceed 20% of the BaSi-O^ on a molecular 
55 basis and should preferably bs about 5%. 

When another manganese compound is sub- 
stituted for the MnCl2»4H20, this should be 
done on an equivalent Mn basis. 

All materials should be at least of Analytic 
60 cal Reagent Purity, and the MgO and SiOj 
should pr-rferably be of purity, fineness and re- 
activity such as is normally associated widi the 
preparation of luminescent materials. Allow- 
ance should be made for the moisture etc. con- 
65 tent of all the raw materials. 



We will now describe two examples of the 
method of preparation of green and red lumi- 
nescing materials according to the invention. 

EXAASPLE I. 

Preparation of the green luminescent 70 
material: Mis inthnately together, by ball 
milling or other convenient means: — 

27.8 gms. Ba di-silicate precipitate (con- 
taining 7.5% volatile matter) 

2.5 gms. MgO containing 97.7% MgO 75 

5.0 gms. SiO,. containing 95.6% SiO::, and 

1.25 gms. Mna2.4H.O (as a 50% w.v. 
solution in water) 

Fire in a silica crucible or crucibles in an 
atmosphere of air at 1050'' C±10° C. for 80 
periods of 1, 2 and 4 hours successively^ with 
intermediate grinding and mixing between. 

The luminescence develops fully in the 
third firing and the resultant material should 
appear very nearly white by dayli^t. 85 

Example 11. 
Preparation of the green luminescent 
cent material proceed similarly to Example I, 
but use the following amounts of tiie ingre- 
dients:— 90 
7.8 gms. Ba di-silicate precipitate, con- 
taining 7.5% moisture 
8.3 gms. MgO contaiaing 97.7% MgO 
12.6 gms. SiO- containing 95.6% SiO- and 
1.2 gms. MnCl2.4H,0 95 
Fire for 1 hour at lOSO"* ± 10° C, as before^ 
followed by a second firing for 2 hours at 
the same temperature, with intermediate 
grinding. 

WHAT WE CLAIM IS: — 100 

1. A metiiod of preparing a luminescent 
material consisting of barium-magnesium- 
silicate activated with manganese, which con- 
sists in heating together at a temperature of 
between 1040** Q and 1060'' C. in an oxidis- 105 
ing atmosphere an intimate mizture of BaO, 
MgO^ SiO^ (or compounds of Ba, Mg and Si 
which under the prevailing conditions break 
down to produce me desired reaction oxides), 
and a manganese compound, with or without 110 
a source of chlorine, for a period of at l^st 

one horn: and then reducing the resulting 
product to powder, the molecular proportions 
of BaO to MgO lying between 3 : 2 and 1 : 2, 
every molecule of BaO being associated with 115 
between 2 and 3 mols of SiO^, and every mol 
of MgO being associated with between 4 and 
1 mol of SiOi, the molecular proportions of 
Mn lying between 1 and 15 mols per cent of 
the total BaO and MgO. 120 

2. A method as claimed in Claim 1, in 
which the source of chlorine is provided by 
using MnCls as the manganese compound. 

3. A metiiod as claimed in Claim 1, in 
which the source of chlorine is provided by 125 
using BaCls in partial substitution for BaO. 

4. A metiiod of preparing a luminescent 
material consisting of barium-magnesium- 



o29,546 



10 



15 



20 



25 



Silicate activated with manganese, which con- 
sists in heating together at a temperature of 
bet^reen. 1040° C and 1060* C in an oxi- 
dising atmosphere, an intimate mixture of 
BaO, BaCL, MgO, SiO, and MnCO^, and 
then reducing the resulting product to 
powder. 

5. A method of preparing a luminescent 
material consisting of "barium-magnesium-sili- 
cate activated' with manganese, which con- 
sists in preparin.g a barium di-sOicate by co- 
precipitation from a solution of aqueous 
amraoniacal Ba(OH), and alcohoUc tetra- 
ethyl-silicatc, intimately mixing the precipi- 
tate with MgO, SiO, and MnC1.4H.O, and 
heating the mixture in an oxidising atmos- 
phere at a temperature of between 1040** C 
and 1060° C. for periods of from 1 to 12 
hours with intermediate grinding^ between the 
heatings steps. 

6. A method of peparing a luminescent 
mattiial as claimed in Qaim 5^ wh^ehi the 
molecular ratio of SiOa to iVIgO lies between 
1:2 and 1 : 1 when the ratio of BaO: M^O is 
3:2 on a molecular basis. ^ 

7. A method of preparing a luminescent 



matOTal as claimed in Claim 5^ wherein in 
order to introduce chlorine into the material, 
up to 20% molecular of the barium- di-silicate 
precipitate is replaced by BaCL».2H..Q and 30 
sihca, the MnCl2.4H20 being replaced bv 
MnC03. ^ • ^ 

S. A luminescent material consisting of 
bariumntoagnesiuni'-silicate activated witK 
manganese, the molecular proportion of BaO 35 
to MgQ being 3:2^ said material containing 
no other constituentSj except for unavoidable 
impurities, than excess silica and chlorine^ 
chlorine (if present) bemg limjited to 0.1 per 
cent, by wei^ght^ of the total material, 40 

9. The preparation of a barium magnesium 
silicate activated with manganese according to 
Example I or to Example H hereinbefore des- 
cribed. 

10, A barium-magnesium-silicate activated 45 
widi manganese when prepared according to 
any one of the methods claimed in- Clauns 1 

to 7. 

J. W. RIDDrNG, 
Chartered Patent Agent, 
Crown House, Aldwych^ London, W.C.2, 
Agent for die Applicant. 
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We, iHE British Thomson-Houston 
COiMPANY LiAiiTED, a British company hav- 
mg Its registered olfice at Crown House 
Aldwych, London, W.C.2, do hereby declare 
this invention to be described in the follow- 
ing statement: — 

This invention relates to luminescent 
materials, and consists in a luminescent 
material composed of Ba, Mg, Si, O andl Mxl, 
the Aln being present in a small quantity 
and serving as an activator. The improved 
lununesoent material of the invention may be 
regarded as a barium-magnesium silicate acti- 
vated with m_anganese, an intimate mixture of 
lite compounds from which the material is 
prepared being heated togetiier in order to 
effect a reaction between them. 

The luminescent material may be prepared 
by heating together an intimate mixture of 
BaO:, .MgO, SiO. and AinClo, when these are 
used in the correct proporrions. The resultant 
material may also contain a small proportion 
of chlorine arising from the use of MnQo as 
the compound from which the activator is 
mtroduced, die use of die chloride of man- 
ganese IS found gready to facihtate the forma- 
tion of the compound. Alternatively a mix- 
ture, of BaO, MgO, BaCl., SiO. and MnCO^ 
may be used. In this case the chlorine is 
suppHed by BaQ. which has replaced* some of 
the BaO above-mentioned. Other sources of 
chtorme may be used such as NH^Q, iVLgCl. 
Mid the like but these offer no advanta^^e over 
BaUa. For convenience BaClo.2H.>0 may be 
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used. Odier Aln compounds which do not 
admrsely affect the phosphor may be used 
as the source of Mn. 

When the molecular ratio of BaO'MgO 
is high, e.g. from 4:3 to 1:2, die colour of 
the radiation is green when excited by cathode 
rays and by long and short wave U.V. radi- 
ation and there appears to be Httle or no phos- 
phorescence. When die BaOrMgO latio is 
low, i.e. about 1 : 8, die luminescence is red. 
and is only excited by catiiode rays. In tiiis 
case there is some phosphorescence. Inter- 
mediate ratios give mixed reds and greens, and 
yellows. ^ 

The materials are convenientiy prepared bv 
heating together an intimate mixture of a 
precipitate havmg die approximately formula 
i5aj>i205 prepared by co-precipitation of solu- 
tions of aqueous ammoniacal Ba(OH)2 and 
ateohohc pure tetra-ediyl siHcate and appro- 
giate amounts of MgO, SiO^ and AtoQ. 
m»KJy the latter conveniently as a 50% 
aqueous solution, in siHca crucibles in an 
atmosphere of air for periods of 1 to 12 hours 
at a temperature of about 1050° with 
mtennediate finding between firings 

The Mn content is fairly critical, especi- 
ally wit^ the green luminescent material, and 
the preferred amount of MQa2.4H20 is 
between 4 and 5% by weight, of the tot^ 
of BaO+MgO+SiO. Limitf between wSS 
fluorescence is visible are approximately 1 

previous basis. 

-fox the red luminescent material, die same 
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limits approximately apply, but the optimum 
amount is less critical. 

When the grcen-lumiiiesceiit material is 
to be prepared, the best results are obtained 

5 with a high BaO.MgO molecular ratio, 3'BaO 
to 2MgO giving good results. 

When the 3 :2 BaO.MgO mol ratio is used, 
and the BaSioOs precipitate above-mentioned, 
the amount of SiO- to MgO should lie between 

10 1:2 and 2 : 1 on a molecular basis. High pro- 
portions of SiOa may be used, but this has a 
deleterious effect on the luminescence. 

Instead of the BaSi^Os precipitate, appro- 
priate amounts of BaCOg and SiO-, or BaCOa 

15 and silicic acid, or other suitable Ba c<Hn- 
pounds may be used. 

When Baa2.2HoO is used as the source 
of the chlorine, the amount of BaSi^Oa pre- 
cipitate replaced by Baa2.2H20+Si02 should 

20 not exceed 20% of the BaSijOs on a mole- 
cular basis and should preferably be about 

5%. 

When another manganese compoimd is sub- 
stituted for the MnCl2.4H20, this should be 
25 done on an equivalent Mn basis. 

All materials should be at least of analyti- 
cal reagent purity, and the MgO and SiO- 
should preferably be of a purity, fineness and 
leactivity such as is normally associated with 
30 dis inreparation <rf luminescent materials. 
Allowance should be made for the moisture 
etc. content of all the raw nKiterials. 

We win now describe two examples of the 
method of prei>aration of green and red 
35 luminescing materials according to tbe in- 
vention. 

Example I. 
Reparation of the greoi linninescent 
material: iVLix intimately together, by ball 
40 milling or other convenient means: — 

27.8 gms. Ba di-silicate precipitate (con- 
taining 7.5 % moismre etc) 
2.5 gms. MgO containing 97.7% MgO 
5.0 gms. SiO* containing 95.6% SiO* and 
45 1.25 gms. MnQ2.4H20 



Fire in a silica crucible or crucibles in an 
atmosphere of air for periods of 1, 2 and 8 
to 16 hours, successively, with intermediate 
grinding and mixing between. 

The luminescence develops fully la the 50 
third firing and the resultant material should 
appear very nearly white by daylight. 

Example II. 

To prepare the xed luminescent material 
proceed similarly to Example I, but use die fol- 55 
lowing amounts of the ingredients: — 

7,8 gms. Ba di-silicate precipitate, con- 
taining 7.5% moisture etc. 

83 sms. MgO containing 97.7% MgO 

12.6 gms. SiOo containing 95.6% SiO;^ and 60 

1.2 gms. Mna2.4H20 

Kre only for 1 hour plus 2 hours at 

1050^ C. ^ ^ , . 1 . 

X-ray examination of the resultmg lumines- 
cent materials has shown that two distinct 65 
materials or phases are produced according to 
the proportions of BaO and MgO which are 
used in the preparation of tbe material; both 
phases are believed to be barium-magnesium 
silicates. The first phase, called A for con- 70 
venience, which gives the green luminescence, 
exists over an approximate range of molecu- 
lar BaO.MgO ratios from 4:3 to 1:2, the 
second phase exists at an approxhnate mole- 
cular BaO.MgO ratio of 1:8 and gives red 75 
luminescence with cathode rays oidy. 
Between 10D% BaO and 4Ba0.3MgO a mix- 
ture of BaSioO;; (barium di-silicate) and 
material of the first phase is present, depen- 
dent on the amount of MgO present. Between 80 
IBaO. 2MsO and IBaO.SMgO materials of 
both phases appear mixedj and with no BaO 
present Mg^SiO^ or MgSiOa appear according 
to the amount of SiO- available to the MgO. 

J. W. RIDDING, 
162, Shaftesbury Avenue London, W-C-2, 
Agent for the Applicant. 



